I'smmL 



FORM-PTO-1 390 U.S DEPARTMENT OF COMMEFICE PATENT AND TRADEMARK 

(Rev. 12-29-99) 

TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S D( 



033054-008 



; APPLICATION NO. I 



INTERNATIONAL APPLICATION NO. 

PCT/RUOO/00035 



UnassigQ9/9l359l 



INTERNATIONAL FILING DATE 

4 February 2000 (04-02-00) 



PRIORITY DATE CLAIMED 

17 February 1999 (17-02-99) 



TITLE OF INVENTION 

SPOT-TYPE HIGH-INTENSITY X-RAY SOURCE (As amended) 



APPLICANT(S) FOR DO/EO/US 

LAZAREV, Pavel Ivanovich; and KOMARDIN, Oleg Valentinovich 



and other in-formatton: 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items 

1 . M This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 



A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 
A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. S is transmitted herewith (required only if not transmitted by the International Bureau). 

b. 13 has been transmitted by the International Bureau. 

0. n IS not required, as the application was filed in the United States Receiving Office (RO/US) 
A translation of the International Application into English (35 U.S.C. 371(c)(2)). 

Amendments to the claims of the International Application under PCT Article 1 9 (35 U.S.C. 371 (c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. n have been transmitted by the International Bureau. 

c. n have not been made; however, the time limit for making such amendments has NOT expired. 

d. IS have not been made and will not be made, 

A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 
An oath or declaration of the inventor(„s) (35 U.S.C. 371(c)(4)). 

A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 (35 U.S.C. 371(c)(5)). 



□ 



other document(s) or information included: 



Items 11. to 16. below 

1 1 . El An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98 with partial or complete English 
documents. 

with 37 CFR 3.28 and 3.31 is included. 



of 5 foreign language 



12. 



assignment document for recording. A separate cover sheet in complia: 
S A FIRST preliminary amendment. 
□ A SECOND or SUBSEQUENT preliminary amendment, 
n A substitute specification. 

n A change of power of attorney and/or address letter. 
S Other items or information: 

Submission of Formal Drawings with 3 Sheets of formal drawings; PCT Forms lPEA/401, RO/101, ISA/210 (with English second sheet), 
« lPEA/409 (with partial English translation) and a Verified Statement Claiming Small Entity Status. 



(01/01) 



iMiPmim I 6 AUG 2001 



The following fees 



CALCULATIONS 



Basic National Fee (37 CFR 1 .492(a)(1)-(5)): 

IMeither internalional prellminarv examination fee (37 CFR 1 .482) 
nor international search fee (37 CFR 1 .445(a)(2)) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1,000.00 (960) 



International preliminary examination fee (37 CFR 1 .482) not paid to USPTO 

■ ■• il search fee (37 CFR 1.445(a)(2)) paid to USPTO $710.00(958) 



International prelin 



..„. , e paid to USPTO (37 CFR 1 .482) 

it satisfy provisions of PCT Article 33(1 )-(4) $690.00(956) 

International preliminary examination fee paid to USPTO (37 CFR 1 .482) 

and all claims satisfied provisions of POT Article 33(1)-(4) $100.00 (962) 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



□ 30 □ 



Totaf=<ilaims 



X$ 18.00 (966) 



Independent Clairr 



X$80.00 (964) 



MultipJe dependent claim(s) (if applicable) 



+ $270.00 (968) 



TOTAL OF ABOVE CALCULATIONS = 



ReduQfion for 1/2 for filing by small entity, if applicable (see below). 



Processing fee of $130.00 (156) for furnishing the English translation later than 20 1—1 30 I 
montfi'B from the earliest claimed priority date (37 CFR 1 .492(f)). 



TOTAL NATIONAL FEE = 



Fee fat recording the enclosed assignment (37 CFR 1 .21(h)). The assignment must be a 
an ap^i-opriate cover sheet (37 CFR 3.28, 3.31). $40.00 (581) per property + 



TOTAL FEES ENCLOSED = 



a. \^ Small entity status js hereby claimed. 

b. ^ A check in the amount of $ 540.00 to cover the above fees is enc 

c. □ Please charge my Deposit Account No. 02-4800 in the amount of $__ 

d. S The Commissioner is hereby authorized to charge any additional fees 

Account No. 02-4800 . A duplicate copy of this sheet is enclosed. 

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1 .495 has 
must be filed and granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 

Ronald L. Grudziecki, Esq. 
Burns, Doane, Swecker & mathis, l.l.p. 
P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



to cover the above fees. A duplicate copy of this sheet 

i/hich may be required, or credit any overpayment to Deposit 
ot been met, a petition to revive (37 CFR 1.137(a) or (b)) 



SIGNATURE 




Ronald L. Grudziecki 




NAME 




24,970 





REGISTRATION NUMBER 



Date: August 16, 2001 



(01/01) 



09/913591 

518Res'dPST/TO i 5 «us 200! 

Patent 

Attorney's Docket No. 033054-008 



Group Art Unit: Unassigned 
Examiner: Unassigned 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

Pavel Ivanovich LAZAREV et al. 

Application No . : Unassigned 

Filed: August 16, 2001 

For: SPOT-TYPE HIGH-INTENSITY 
X-RAY SOURCE (As amended 
herein) 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



Prior to exammation on the merits, please amend the above-identified application as 



IN THE TITLE : 

Please change the title from "HIGH-INTENSITY POINT SOURCE OF X-RAY 
RADIATION" to -SPOT-TYPE HIGH-INTENSITY X-RAY SOURCE--. 



IN THE CLAIMS : 

Please replace claims 1, 3 and 5-7 as follows: 



1. (Amended) An X-ray radiation source comprising an evacuated chamber 
with a window for X-ray radiation output, in which an electron emitter and a transparent 
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anode are positioned to generate X-ray radiation, at least one focusing electron lens, and a 
device shaping the X-ray radiation beam placed outside the chamber but attached to it, 
wherein the anode is positioned before a focus of said electron lens along the electron beam 
path and wherein the device shaping the X-ray radiation beam is a diaphragm, the center of 
said diaphragm being placed at the focus of said electron lens. 

3. (Amended) An X-ray radiation source of Claim 1 wherein the anode is 
tightly vacuum-attached to the window for X-ray radiation output and positioned inside that 
window. 

5. (Amended) An X-ray radiation source of Claim 1 , wherein the electron lens 
has a point focus. 

6. (Amended) An X-ray radiation source of Claim 1, wherein the electron lens 
has a dash-like focus. 

7. (Amended) An X-ray radiation source of Claun 1 , wherein the electron 
source used is a pulse source. 
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REMARKS 

Claim 1 has been amended to conform to conventional U.S. practice, and claims 3- 
7 have been amended to remove multiple dependencies. Favorable consideration on the 
merits is respectfully solicited. 



Respectfully submitted. 

Burns, Doane, Swecker & Mathis, L.L.P. 




Douglas H. Pearson 
Registration No. 47,851 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



Date: August 16, 2001 
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Attachment to Preliminary Amendment dated August 16. 2001 



Marked-up Claims 1, 3 and 5-7 



1 . (Amended) An X-ray radiation source comprising an evacuated chamber 
with a window for X-ray radiation output, in which an electron emitter and a transparent 
anode are positioned to generate X-ray radiation, at least one focusing electron lens, and a 
device shaping the X-ray radiation beam placed outside the chamber but attached to it, 
wherein the anode is positioned before [the] a focus of said electron lens [focus] along the 
electron beam path [while] and wherein the device shaping the X-ray radiation beam is a 
diaphragm, the center of [the] said diaphragm being placed at the focus of [the] said 
electron lens. 

3. (Amended) An X-ray radiation source of [Claims 1 and 2] Claim 1 wherein 
the anode is tightly vacuum-attached to the window for X-ray radiation output and 
positioned inside that window. 

5. (Amended) An X-ray radiation source of [any of Claims 1 through 4] Claim 
1, wherein the electron lens has a point focus. 

6. (Amended) An X-ray radiation source of [any of Claims 1 through 4] Claim 
1, wherein the electron lens has a dash-like focus. 
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Attachment to Preliminary Amendment dated August 16. 2001 
Marked-up Claims 1, 3 and 5-7 

7. (Amended) An X-ray radiation source of [any of Claims 1 through 6] Claim 
1 , wherein the electron source used is a pulse source. 
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High-intensity point source of X-ray radiation 

The proposed invention belongs to the class of X-ray sources allowing to obtain intensive X- 
ray radiation with small effective dimensions of the radiation emission region. The invention is 
intended to be used in X-ray microscopy, micro-defectoscopy, computer tomography, etc. 

The X-ray radiation is known to be generated when an electron beam emitted by a cathode and 
accelerated by the electrode potential bombards an anode. When electrons decelerate in some 
material. X-ray radiation is generated. As investigation of X-ray radiation beam pattern emitted 
by an X-ray tube anode shows, the primary direction of the softer radiation component is 
perpendicular to the electron beam direction, while the direction of the harder component is 
close to that of the electrons falling onto the anode. As the applied voltage increases, the 
diagram of the X-ray radiation spatial distribution becomes more narrow-angled. 

To either achieve high definition or to enlarge an image of the X-rayed object region (X-ray 
microscopy), radiation sources with small effective dimensions of the radiation emission 
regions, usually micro-focal X-ray tubes, are used. The target region out of which X-ray 
radiation is emitted when the target is bombarded by the electron beam is called the focus. The 
X-ray tubes in which the focus dimensions do not exceed several microns (or tens of microns) 
are called micro-focal. The focal spot dimensions are determined by the electron beam focusing 
extent, the target material, and the X-ray soixrce design. The focal spot dimensions and the 
source radiation intensity that can be achieved are primarily dependent on the target material 
thermal resistance. Since a large amount of heat is released within a jSnite space when the 
electron beam decelerates in the target material, the target may be destroyed; this is the so- 
called thermal limit of the focal spot dimensions for the given specific load. On the other hand, 
the focal spot dimensions can not be made infinitely small due to electron scattering within the 
target material because this scattering increases the dimensions of the X-ray radiation emission 
region; this is the so-called electron limit. Increasing the tube radiation intensity, 
simultaneously making the focal spot dimensions smaller, is almost always a difficult task 
because the small focal spot dimensions do not allow to increase the electron beam intensity 
due to the target material destruction caused by release of great amount of heat. In certain X- 
ray tubes with 1 -micron focal spots, the released power is about several hundredths of a Watt; 
the power is 0.6 Wt for 5-micron dimensions of the focal point. One more problem of 
manufacturing micro-focal X-ray tubes is to achieve the short focal distance, i.e. the distance 
between the X-ray tube focus and the X-ray radiation output window. To implement this, the 
tubes with transparent anodes are used. In these tubes. X-ray radiation is emitted fi-om the 
target side opposite to the side of the electron beam incidence. 

To make the anode focal spot small, the focusing accessories such as electrostatic, magnetic, 
and electromagnetic lenses are used; to decrease the thermal load on the anode focal spot with 
small dimensions, anode scaiming by the electron beam is used as well as devices for anode 
rotation. 
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A micro-focal X-ray tube is known in prior art in which electrons emitted by the cathode are 
focused by the electron lenses into a point on the anode. The three-layer anode contains the 
target made of foil to generate X-ray radiation, the layer for electron deceleration, and the 
supporting substrate due to which the anode also serves as the X-ray-tube window. In this tube, 
the anode is transparent. To avoid anode damage at the point of electron beam incidence, the 
anode is connected to the engine providing anode rotation, so electrons fail onto different anode 
regions. (See Application PCT No. WO 96/29723, HOIJ 35/08, 35/24, publ. in 1996 ). 

A high-power X-ray tube is described in the German patent No. 2441986, HOIJ 35/04, publ. in 
1975. The tube is an evacuated chamber with the radiation output window, inside which an 
incandescent cathode is positioned as well as a transparent anode in the form of a cone, with the 
cone vertex directed towards the cathode. Electronic-optical accessories control the electron 
beam, thus providing uniform anode load. 

In the German application No. 3543591 Al, HOIJ 35/22, publ. in 1986, a pulse micro-focal X- 
ray tube is described comprising the cathode, the electron lens to focus the electron beam, and 
the anode either transparent or massive and cooled, with a target to generate X-ray radiation. In 
this case. X-ray radiation comes out through a beryUium window at 90° angle with respect to 
the direction of the electron incidence. 

The X-ray radiation source is also known which is the evacuated chamber with the window for 
X-ray radiation output, inside which the cathode and the anode are positioned. The source also 
contains the device directing the narrow electron beam to fall onto the anode and the deflecting 
device scanning the anode. The anode is transparent and has the following design: the target is 
a thin layer of a metal, for example, copper, deposited by vacuum spraying onto a thin substrate 
made of a metal with a relatively small atomic number, for example, aluminum. The plate made 
of a small-atomic-number material, for example, plastic, serves as a holder for the substrate; a 
multi-aperture cellular supporting structure is also present in the construction. Such design 
provides high transmission of X-ray radiation generated by the target. The chamber is placed 
into a coUimating device allowing to properly shape the X-ray radiation beam (a source of this 
type is described in the USA patent No. 4057745, CI. HOIJ 35/08, publ. in 1977). That 
technical solution is closest to the one proposed herein. 

The invention purpose is to create the X-ray radiation source providing decrease of the 
radiation-emission region effective dimensions for sufficiently high radiation intensity and 
short focal distance. 

The conventional methods in which the anode is scanned by the electron beam or rotated are 
not used to decrease the anode load. The electron beam is proposed to be focused behind the 
anode, and an X-ray-beam diaphragm is proposed to be positioned at the focus of the electron 
lens. As the defocused electron beam falls onto the anode, the anode radiation load decreases, 
thus allowing to increase the acceptable electric power. Due to X-ray radiation beam pattern 
formed for such geometry and to positioning the diaphragm at the electron lens focus, the 
obtained radiation is similar in its characteristics to that of a micro-focal source positioned at 
the location of the diaphragm and having the corresponding focal-spot dimensions. 
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The invention essence is that, in the well-known technical solution, which is an X-ray radiation 
source comprising an evacuated chamber with a window for X-ray radiation output and with an 
electron emitter and a transparent anode positioned in the window to generate X-ray radiation, 
at least one focusing electron lens, and a device shaping the X-ray radiation beam placed 
outside the chamber but attached to it, the anode is positioned before the electron lens focus 
along the electron beam path while the device shaping the X-ray radiation beam is a diaphragm, 
the center of which is placed at the focus of the electron lens. 

To reduce the X-ray radiation losses, the anode can also serve as the X-ray-tube window. In 
this case, to increase the structural strength, the anode is implemented as a target made of metal 
foil deposited onto a substrate made of a small-atomic-number material with high heat 
conductivity. The anode may also be tightly vacuum-attached to the window for X-ray 
radiation output and positioned inside that window. The electron lens may have either a point 
or a dash-like focus, depending on problems to be solved. When the anode is the X-ray-tube 
window, the anode can be equipped with a cooling facility. The electron source used may be a 
pulse source. 

The invention essence is explained by the following drawings: 

•In Fig.l, the beam pattern of radiation of the X-ray tube with the transparent anode is shoAvn 
for different anode-cathode voltage values (U3 > U2 > Ui). 

•In Fig.2, the direction of the electron beam incidence and the X-ray-radiation beam pattern for 
the proposed source are shown. 

•In Fig.3, the layout overview for the proposed X-ray-radiation source is schematically 
presented. 

Figure 2 illustrates that the spatial distribution of radiation emitted by the proposed source is 
identical to that of radiation of a micro-focal source positioned at the location of the diaphragm, 
with the anode ray load reduced (the beam is defocused on the target). This figure shows the 
electron beam 1 that falls onto the target 2 that generates X-ray radiation 3 converging towards 
the diaphragm 4, the aperture of which is placed at the electron lens focus (not shown in this 
drawing). Item 6 indicates spatial distribution of X-ray radiation at the output of the proposed 
source. 

Consider operation of the device shown in Fig.3. Electrons emitted by the cathode 7 (e.g. a 
thermocathode; however, this is not essential) are shaped by the focusing cap into a beam and 
are focused by the electron lenses 9 and 10 on the anode 11, which is the target 12 made of 
metal foU deposited onto the substrate 13 made of smaU-atomic-number material (the target can 
be deposited onto the substrate by vacuum spraying). The substrate provides the structural 
strength and heat removal and can be conveniently fixed to the source chamber so as the anode 
can also serve as the window for X-ray radiation output. However, the anode made of foil can 
be used without the substrate. In this case, the chamber is supplied with a beryllium window for 
X-ray radiation output (not presented in the drawing). The anode and the cathode are positioned 
within the evacuated chamber 14. The diaphragm 15 shaping the X-ray radiation beam is 
positioned outside the chamber and behind the anode. The diaphragm can be attached to the 
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source chamber 14. The center 16 of the diaphragm 15 must be placed at the focus of the 
electron lens 10. The electron lens 10 can have either a point or a dash-like focus, depending on 
the problems to be solved using the equipment in w?hich the proposed X-ray radiation source is 
implemented. When the anode is the source output window, it may be equipped with the 
cooling facility 17. 
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Claims 

1. An X-ray radiation source comprising an evacuated chamber with a window for X-ray 
radiation output, in which an electron emitter and a transparent anode are positioned to generate 
X-ray radiation, at least one focusing electron lens, and a device shaping the X-ray radiation 
beam placed outside the chamber but attached to it, wherein the anode is positioned before the 
electron lens focus along the electron beam path while the device shaping the X-ray radiation 
beam is a diaphragm, the center of the said diaphragm being placed at the focus of the said 
electron lens. 

2. An X-ray radiation source of Claim 1, wherein the anode is a target made of metal foil 
deposited onto a substrate made of a small-atomic-number material. 

3. An X-ray radiation source of Claims 1 and 2, wherein the anode is tightly vacuum-attached 
to the window for X-ray radiation output and positioned inside that window. 

4. An X-ray radiation source of Claim 3, wherein the anode is eqxiipped with a cooling facility. 

5. An X-ray radiation source of any of Claims 1 through 4, wherein the electron lens has a point 
focus. 

6. An X-ray radiation source of any of Claims 1 through 4, wherein the electron lens has a 
dash-like focus. 

7. An X-ray radiation source of any of Claims 1 through 6, wherein the electron source used is 
a pulse source. 
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Abstract 



The invention belongs to the class of the X-ray radiation sources with small effective 
dimensions of the radiation emission regions and is designed to be used in X-ray microscopes, 
micro-defectoscopes, and X-ray tomographs. The device comprises the electron emitter 7, the 
focusing lenses 9,10, and the transparent anode 11, which can be positioned inside the 
radiation-source window and equipped with the cooling facility 17. The electron beam is 
focused either into a point or a dash behind the anode along the electron beam path. The center 
16 of the diaphragm 15 of the X-ray beam is placed at the focus of the electron lens 10. 
Number of Claims: 7. 
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i hireby declare that ail sutemsnts .nade herein of niy own ksowledge are ;nis and that ail staterneuts ir-Me on information 
■s^lief aie believea to be true; and ftinlier that these siatsaaents were mads with the icaowiedgs that willlui false ,?ta[«iasnts imd ili:: 
like so msde sre pimishable by fiae or iHiprisciunem, or both, under Seciicn lOC'l of Title 18 of the Umicd Ssates Code and tbat 
such willful false statements may jeopardize the vdidity of chc appiicatlcn or any patent issued Lhereon. 



Page 2 of 3 



[01. '991 



lS-JUL-01 14^34 FR0M:GORODIS3KY AKD PARTNERS . ID=.0S5 337 B104 



A 



COMBiNED DECLAHATION I^OR PATENT AoPLiCATlON AND POWSS OF ATTORNEY (COi^JTINUED, 
ilnsiudaa Raiareneeto Prcuisionsi and S*CT Internatiansi Applicatiensl y.-' ^ 

FULL NAME OP SOLE OR FSST INVENTOR — — — f^ramr 

LAZAP^V Pavel __l3£ajajcaiig]i_ 



120.07-2001 



ltE5IDENCE ' 

m.QSCQVf, Russia 



citi2eksh:p 
Russian 



'k>ST OFPIC£ AHDRESS 

119633, MOSCOW, ul, KovQorlQVSkaya, 12, kv> 120 



FULL NAME OF SECOND iom im'BIfTOk, IF ANY 



DATE, 



; ciTsiBNSinp 
' Sussian 



' 'POST OFFICE ADDRESS I 

, 121467, Moscow, ul. Elninske^ya, 3, XV. 71 j 


FJU. NAME OF THXRB JOOH" INVENTOR. IF AHV 


3IQNATt'R£ 






CITIZENSHIP 


"POST OPFlCE ADDSiSS 


"TUELlJAME'tfF'FdtaTH JOiNT :NV'ENT0R; IP ANY | 




1 




CmZENSHIP 1 

i 


■ rOST OFFICE ADDRESS j 


1 FlCl'NAME CF Fli^H rOiHT INVENTOR, AN'r 








CITIZENS HI? 


POST OmCe ADDRESS 




"'FULL NA-V^ OF SCCTH JOINT INV!i*Vi'UK. J5 ANY 


■ SiGNATtTJlE 


DATE. 






: ^bmafADDRHSS 




" FirlL NAKiS OF SEVSHTH -'Olhf iNVE^TOR. IF ANY 






DATE 




— 1 




i 


Full name of eiohth joint inventor, i? ant 


SIGNATURE 


DATE 


RESIDENCE 




r 


POST OFFICE AbDKhaS 




'-RJLL KAWE OF NtNTH JOINT INVENTOR. IF ANY 


\ - 




DATE 


RHEffiiENCE 




POST OFFICE ADDRESS 
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Aepliean^wPaSenies 
Saris! OJ Patent No: 
fiisd orlssjsd: 



14=35 FRDH=GQHQDIBSKY AND PARTNERS 10=035 337 B104 



VERIFIED STATEMENT (aiCLAHATIONl CLAIMISG SWALl EWTITY STATUS 
(37 CFR 1.9(f) end 1.27(0)) • SMALL BUSENBS CONCERN 



1 hereby declare that I am 

□ ihe cwflsr of the small business concern identifiaa betow 

^ ofi orciaf of ths smaii business coticsm empowered to act or, bshslf of ths oc 



HAm CP CONCERN QUANTA VISiON, (nc. 



ADDRESS OF OONCERW 1 S70 South Ampiiiett Blvd. , Suite 21 4 San Mateo, CA 94402, UgA 



I nersfcv declare that ttie above identifisd small business conoem qualifies as a small business sonoero as definsd in !3 CFR 121 .3-16, and resfoduced in 37 CPS 1 far 
Gurpos&s of paying reduced faes under SecScn 41 (a) and (b) of Titisr 35, United Stetss Code, If) tnat tlis number of employaas of the coticar^, m\v6m tnose of its affilistK, 
Qoes net mm -^00 persons For purpesss ef this statament, (1) the mms! oi smplfiyees of the business town s tliB nmm over the previous fiscal yeaf cf i^a 
concern of me persflrs emf^oyed on a fuii'-time, par<-Sme or lewiBrary fcEsis nmg each of Itie pay periods af the fecal ysar, and [2j conrarns are afiliatHS each otfier 
u/lisn eithsr, direetij cr insliraHiy. cne tmm conlrols sf has the fiawer to tontroi the a:her, or a third party or pmm contfois or has tne pcwsr to ftciiifai iMth, 

i hersby dedare that rights under oontracf of iaw have beer) can-^ysH to antJ remain w th ihe sfr.ail Susirisss ooncsrr) ideMified sImw with regard to the invsniion. eniislec 
irW6n!Df(s) SPCT-TVPE HiGH-IMgNg|TV X.ftAY ^aURC£ dssxbed in 

S tha specKfiation Sled hereynlih. 

. □ application serial no. , filed • 

P pslerjt no. , issaed ., 

4 hr righfe neld by the a&ove mmsA s^sW business concern m Mescfusi'/e, each indtyidua, (sncern or jrgsnizstlaf! havirsg rights to tSQ invefiticn listed belc** anq ixo 
ish:> t3 the nventioT are held an/ person, othsr than tHe iwantof, *no *oul<S natquaiity as an indspanasnt in-rentDr u-'.dBr 37 CFR 1 ^c) ;f that person mate we mventsar. 
oy m concern w.nich wculd ^at quslify es a smal! business concern unaer 37 CFR 1 S(d), or a not^pfofita.'gariijabDn undsr 37 CF(^ 1 3(e5. 'NOTE, Separate venflsd 
='£ta*pncnts a's tBquired frcrr, each named psson, concern sr ofqmistm h£v,ng rights ts the irweniion averring to their status as small entiiiss. (37 CFR 1 27] 



mm 

ADDRESS 



□ INDIWUAL □ SMALL BUSINESS CONCeRW 



□ MONPROFIT ORGANIZATION 



□ ll^DjyiOUAL □ SMALL BUSINESS CONCERN 



□ fJONPROFiT OR(3AMiZATlON 



I *wnowledsfi the dutf to fte, in this appiteatjon cr pstsnl. notiflcatien cf any ohanga in statiis resuiting in ^sa metom te small ensty stat js prior lo paying, or at ma t[r« 
of psyins, the asdest of the issua fee or sny naintenance fee due aftei the data an whicfi statys as a small sr.tty iS no lengsr apprspriais, (37 CPR 1 ,28(i5)) 

I hsraby declare Sifit ail statements maris tiereir of my mn JtriiMleage m m and that al! statements mi^ m mformatioii and bgifef ars Mdvsd lo tie tru« anci further that 
these statements wsfs made with ths knawladgs thst willfjl false statement? end ts M sa mm m punishable by fine or imprisonment, or Isoth. under SKtion 1001 a' Title 
1 « of !h4 Ufiltdd Staiss Coda, arid tfist such wiilful fslse statements msy jeopafSw the vaodity of tlie aopiicstici. any patent issuing thereors, or any pgient to which this 
variiisdststsflier^lisdiractBd. yj / ^ / / 



fJAMS OF PERSON SiGNIIsiS 

TSTLS OF PERSON OTHER THAN OWNER 

ADSJSJESS OF PERSON SIGNING 



Rsissia, 1t36S3. Mosrxiw, ui. Njawjortovskeya 12, kv. 120 



